The transfer of Argon and Helium gas through a sample of Opalinus Clay, a low permeability indurated formation, was investigated by means of injection tests in the laboratory. The experimental data were carefully analysed by means of numerical simulations, including two-phase viscous -capillary flow and diffusional transport.
The Opalinus Clay is a potential host rock for the disposal of radioactive waste in Northern Switzerland. This formation is characterized by its very low permeability (~1E-20 m 2 ). During the post-disposal of the waste, hydrogen gas is generated through corrosion/ degradation processes of the waste. This gas might accumulate in the repository and is of concern with respect to the longterm safety of the disposal. Therefore, the understanding of the gas transfer through this low-permeability formation is of major interest (Marschall et al., 2005 , Nagra, 2008 . Gas injection and breakthrough tests using either helium or argon gas on small cylindrical samples (Ø 2.4 cm, height ≈ 2 cm) of Opalinus Clay from the Mont Terri underground laboratory have been performed by Krooss & Alles (2006) . In this work, these experiments were analysed and an interpretation of the physical processes underlying the experiment was proposed. Main processes involved were viscous-capillary two-phase flow (water and gas phase) and diffusive transport of gas dissolved in the aqueous phase by means of numerical simulations.
The triaxial set-up (Hildebrandt et al., 2002) was used to confine the sample axially and radially with a confining pressure of 6 MPa, which corresponds to the natural stress conditions in the field. The experimental procedure starts with a water permeability test performed on each sample followed by the gas injection test. After creating a gas filled volume at each end of the sample, gas (He or Ar) is injected into the upstream compartment (tubing and porous disc) and closed hermetically. The pressure evolution in the two (upstream and downstream) compartments is continuously monitored over time: A steady decrease is observed in the upstream compartment, a steady increase at the downstream compartment. This type of experimental set-up has been developed at the RTWH Aachen university (Insitute of Geology and Geochemistry of Petroleum and Coal) and thoroughly used by Hildebrand et al. (2002) . The simultaneous acting of different transport processes required adopting a stepwise approach for the analysis of the experiment. The following steps were performed: i) A model identification step based on TOUGH2 simulations (TOUGH2 is a two-phase flow and transport code, see Pruess et al., 1999) in order to investigate the effects of the different transport processes on the pressure evolutions in the upstream and downstream compartments. ii) A sensitivity analysis on two-phase flow and diffusion parameters of the samples and on initial and boundary conditions using iTOUGH2 (Finsterle, 2004) iii) A parameter identification step using iTOUGH2. The prevailing processes influencing the measured pressure evolution have been identified and quantified and will be presented. Main impacts were: storage of gas and water in the upstream and downstream compartments, advective transport of water through the sample at early times, and -at later times -advective transport of the injected gas (He or Ar) through the sample and diffusion of both the injected gas (He or Ar) and air (initially present in the downstream compartment) through the sample in opposite directions. Figure Experimental data (after Krooss et al., [2006] ) and results of numerical analysis using the TOUGH2/iTOUGH2 code. 
